We investigated the fatty acid compositions and concentrations of wild marine fish larvae with a highly 11 accurate method because our knowledge of them has been seriously limited compared with cultured 12 larvae. This study presents estimates of the fatty-acid-based nutritional condition of individual larvae in 13 the field. Because the pointhead flounder Cleisthenes pinetorum displays relatively high stock size 14 fluctuations, we investigated the developmental change in the fatty acid compositions of the body trunk, 15 head, and eye and the annual fluctuations in the fatty acid concentrations in the trunk. We show that the 16 process of fatty acid accumulation is not uniform across body parts and that the trunk is a better indicator 17 of larval nutritional status than other parts because there is less time lag. Starved larvae with 18 simultaneously high docosahexaenomic acid ratios and low total fatty acid concentrations, as observed in 19 laboratory experiments, are rare in the wild. Thus, starved larvae must be removed rapidly by predators 20 before they can experience a relatively long period of starvation in the wild. Fatty acid accumulation was 21 greater in the larvae of the 2005 year class than in those of the 2006 year class in their first feeding stage,
homogenizer. For this analysis, approximately 10 individuals in each developmental stage were randomly shorten during notochord flexion whereas body depth increases a linear fashion. Thus, body depth 124 continues to grow during notochord flexion. In the present study, we therefore used depth as an index of 125 body size.
126
To examine the annual changes in the fatty acid concentrations, a generalized linear model (GLM) 127 was used to estimate the influence of the explanatory variables (sampling year, sampling month, and 128 developmental stage), set on the log-transformed fatty acid concentration in the trunk. All the main effects 129 and two-way interactions were introduced into the model and body weight was included as an offset term.
130
A normal distribution was assumed as the error distribution. The full model was:
where Concentration ijk is the total fatty acids of an individual larva ( g), BW ijk is the estimated dry weight 
143
Differences in fatty acid composition in the trunk, head, and eye with development high proportion of saturated fatty acids (38.3%-61.2%) and a low %DHA (8.7%-14.6%; Fig. 3 ). As the about 25% for the trunk and head after stage B and 40% for the eye after stage C, indicating that the 149 accumulation of DHA in the eye was delayed relative to that in the other body parts. The total saturated 150 fatty acids constituted a greater proportion than the other fatty acid classes in the trunk and head 151 throughout the developmental stages (trunk: 37.7%-42.6%; head: 35.0%-39.6%), followed by %DHA
152
(trunk: 24.6%-28.7%; head: 25.8%-29.7%; Table 2 ). The %DHA in the eye increased by more than 40%
153
as the larvae developed and exceeded the percentage of saturated fatty acids after stage B.
154
As the larvae developed from stage A to stage B, the gradients between %DHA in the trunk 155 and %DHA in the head or eye decreased then increased in stage C, and finally it flattens out in stage D 156 ( Fig. 4 ). The value of %DHA was not clearly different between the head and eye in stage A, larvae collected in all survey months (Fig. 6 
179
The total fatty acid concentrations for four survey groups and four stages described in Fig. 7 proved to be more reliable indicator than that obtained when using the head or eye as indicators.
220
The use of fatty acid accumulation and composition in the body trunk as an indicator for evaluating 221 the larval condition has two main advantages. Firstly, the measurement error is reduced, because the body 222 trunk is relatively larger than the other parts of the body. Secondly, it is now possible research workers to 223 obtain otoliths from beheaded specimens and thus obtain two measures of growth: from otolith analysis,
224
and from an analysis of the somatic condition based on the fatty acid content in the larval body trunks.
225
No wild pointhead flounder larvae considered to be starving were caught for our fatty acid analysis.
226
Starving fatty acid concentration simultaneously because larvae that contain enough (nonstarving) fatty acids have ( Fig. 5 ), so it is unlikely that any larvae that had starved for more than six days were present. Starving condition might be present in the initial feeding period in the wild, because a remarkably high variation 245
in %DHA was observed in stage A, with fatty acid concentrations below 50 g/mg (Fig. 5 ). We consider 246 that some larvae were in the process of accumulating fatty acids, but large numbers of larvae could not 247 take in enough nutrition, unlike larvae in the more developed stages. The first-feeding larvae generally 248 have low feeding ability, and their digestive tracts are very incompletely filled. Furthermore, individual 249 feeding abilities are likely to be extremely diverse at this stage. Considerable numbers of pointhead 250 flounder larvae would be poor nutritional status in their initial feeding stage.
251
According to our results, the larvae with high fatty acid concentrations were in good nutritional 252 condition. In the laboratory experiments, the larvae with higher fatty acid concentrations showed the 
